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MockoBcKuii rocy1apcTBeHHbIN YyHUBepcuteT uM.M.B.JIomoHocoBa 2012.
OmuMInaga MKOJILHUKOB «JIOMOHOCOB»
I'EOJIOT'Us
Bapuanr 1

1. Touku A u C pacmosoxeHbl Ha HEKOTOPOU MPSMOM, pacCTOSTHUE OT TOYKK B 10 3TOM mpsiMoit paBHO 3 KM.
CelicMuueckast BOJHA BBIXOJUT M3 TOUYKH A U TIOciIe OTpaskeHus B Touke B nmpoxomut uepes Touky C, ckopocTb
pacrpoctpaneaust BoHbl paBHa 300 m/cek., paccrosaue Mexay Toukamu A u C paBHo 8 k. Ilpu xakom
pacrionioskeHuu Touek A u C Ha mpsiMoil Bpemst IpOX0XKAeHUs BOJIHBI Ha yTH U3 A B C OyneT MUHUMAIBHO?
Yemy paBHO 310 Bpemsi? OTBeT 000CHYHTE.

2. B okeaHe MPOU30ILIO TOJBOJHOE 3eMIICTPSICEHUE, CUTHAN OT KOTOPOTO Ha TPEX CEHCMUYECKUX CTaHIIHSIX,
PacCTONIOKEHHBIX Ha OCTPOBAX M MOOEpexbe, ObLT 3apETUCTPUPOBAH OHOBpeMeHHO. Kakoe BpeMst moTpedyeTcs
BOJIHE I[yHAMH, BO3HUKIICH HAa MeCTE 3eMIICTPSICEHHs, YTOOBI JOCTHUTHYTh CTAHIUH, €CIM HM3BECTHO, YTO
PaCCTOSIHUS MEXKAY CTAaHIIUSIMU COCTaBISIOT cooTBeTCTBEHHO S = 400kM, $ = 750kM, § = 850xMm? Cpeanroro
CKOpPOCTh BOJIHBI IIyHaMH TpUHATH paBHOM V = 150 m/c. IToBepxHOCTH 3emMiii B 00JIACTH, TA€ HAXOIATCS
CTaHIIUU U TTPOM30IILIO 3eMJICTPSICCHHUE, CUUTATD TUIOCKOH.

3. Ha mecropoxieHun conepkaHue M IMOJIE3HOTO KOMITOHEHTa (B TpaMMax) B TOHHE MOPOJBI 3aBUCHT OT
ry6uHsl 3anmeranus h mo 3akomy m(h) = b+2+2(b+3)h- R. Ilpm kakux 3HaueHwsx mapamerpa b
MaKCHMaJIbHO BO3MOXKHOE COJIEpKaHUe TIOJIE3HOTO KOMITOHEHTA OTIn4YaeTcs oT 8 He 6onee yem Ha 37?

4. Baoicnoe mecmo cpedu NOO3EMHbIX 2A308blX XPAHUIUW, 3AHUMAIOM MAK HA3bleéaembvle U30mepmuyecKue
2azoevie xpanunuwa (Hanpumep, Ol COHCUNCEHHO20 MEMAana), KOMopwvle npedcmasision coboi KOML08aH ¢
3AMOPONHCEHHBIMU CMEHKAMU. B HUX COHCUIICEHMbINI MemaH XPAaHumcs npu ammoc@epHom O0daeieHuu U
memnepamype —161°C. Tonwuna 3amMopodiceHHbIX 2PYHMOBLIX CIMEHOK MednenHo pacmem u docmueaem 10-
15 m. Henpepvignoe ucnapenue uacmu memana npugooum K MOMY, YMO meMnepamypa 8 XpaHuiuuje
ocmaemcs nocmosnuou. Ilapvl ucnapueuiecocsi mMemana coOuparomcs, CHCUNCAIOMC U B036PAUAIOMCI 8
Xpanunuwe. {1 unmocmpayuu pewiume ciedyrouyio 3a0ayy.

Kaxkoii 00beM V cxmxenHoro Mmerana CHy HaxouTcs B OA3EMHOM XPaHWIIUIIIE, €CITA U3BECTHO, YTO 33 MECSI]
B XPaHWINIIEC BCIEACTBUE NMPUTOKA TEIUIOTHI Ucmapsiercs o = 2 % oOmero KoiuvecTBa METaHa, a METaH,
MCTIAPUBINMIICA B XPAHIIHMINE 33 CYTKH, 3aHHMACT NP HOPMATBHBIX YCIOBHSX 00beM Vi = 2400 m>?
[I10THOCTh CKUKEHHOTO METaHA p = 420xr/v?, moJsipHas Mmacca merana M = 0,016xr/mMoi1b, yHHBEpCcaTbHas
rasosas nocrosiHuas R = 8,3J1x/(K- Mons). HopmansHbie yenosus: gasierne p = 10 ITa, temmneparypa t = (°C.

5. Kpucrann ssnsercs TpeyroiabHoi mupamuaod SABC, B KOoTOpoW BelWYHMHA ABYTPAHHOTO Yria MEXIy

T 7 71 o
rpansimu SAB u CAB paBna 7 a tuiockue yriel SAB u CAB paBHbl 6 u 3 cooTBeTcTBEeHHO. Halinute
BeJIMUYUHY 11ockoro yria SAC.

6. Cywecmeyiom yousumenbHble UCKONAeMble 2eoo2udecKue 00beKmbvl — NPO3PAYHbIUL AHMAPbL, 8 KOMOPOM
okazancs " samyposarn” Kakou-mubo npeomem (Hanpumep, aucm uiu Hacexkomoe). Ha nepevtil 632110 moowcem
NOKA3amMbCsl, YMo NpU paccCMOmMpeHuy makozo npeomema Haluyue SHmaps, 6 CUuily e20 NpPo3PAYHOCMU, He
uepaem HUKAKou poiu, 0OHAKO, 3M0 OAleKO He MaK. YNpowas peanvHyro cumyayuio, npeoidaedaem peutumy
Cnedyrouyio 3a0ayy.

OGpazen; sHTapst (mpo3pauHblii map pamuyca R = 2 cm ¢ mokasarenem mpenomsieHuss N = 1,5) conepxut
TOUYEYHbIH 00bEKT. OLIEHNTh, HA KAKOM MaKCHUMaJIbHOM PacCTOSIHMM & OT LIEHTpa 00pa3la MOKET HaXOAUThCS
3TOT OOBEKT, YTOOBI €ro MOXHO OBLIO YBHUJIETH M3 JIOOOH TOYKM MPOCTpaHCTBa BHE siHTaps. Ilpu permienuun
3aJjauu CJeyeT yYUTBIBATh TOJIBKO T€ JIy4H, KOTOpBIE /IO BBIXO/A U3 00pa3lia He UCIBITAIN OTPaXKEHUI OT ero
MOBEPXHOCTH, TaK KaK HMHTEHCHBHOCTb CBETa IIOCJIE€ HECKOJIbKUX OTPAKECHUN CTAHOBUTCS INPEHEOPEKHMO
MaJIOH.
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MockoBcKuii rocy1apcTBeHHbIN YyHUBepcuteT uM.M.B.JIomoHocoBa 2012.
OmuMInaga MKOJILHUKOB «JIOMOHOCOB»
I'EOJIOT'Us
Bapuaunr 2

1. Touku A u C pacnosiokeHbI Ha HEKOTOPOU MPSIMOM, pacCcTOsSTHUE OT TOYKH B 10 310 npsimoit paBHo 12 kM.
CelicMuueckast BOJHA BBIXOJUT M3 TOUYKH A U TIOciIe OTpaskeHus B Touke B nmpoxomut uepes Touky C, ckopocTb
pacrpoctpaneaust BoaHbl paBHa 300 m/cek., paccrosuue mexay Toukamu A u C paBro 10 kM. IIpu kakom
pacrionioskeHuu Touek A u C Ha mpsiMoil Bpemst IpOX0XKAeHUs BOJIHBI Ha yTH U3 A B C OyneT MUHUMAIBHO?
Yemy paBHO 310 Bpemsi? OTBeT 000CHYHTE.

2. B okeaHe MPOU30ILIO TOJBOJHOE 3eMIICTPSICEHUE, CUTHAN OT KOTOPOTO Ha TPEX CEHCMUYECKUX CTaHIIHSIX,
PacCTONIOKEHHBIX Ha OCTPOBAX M MOOEpexbe, ObLT 3apETUCTPUPOBAH OHOBpeMeHHO. Kakoe BpeMst moTpedyeTcs
BOJIHE I[yHAMH, BO3HUKIICH HAa MeCTE 3eMIICTPSICEHHs, YTOOBI JOCTHUTHYTh CTAHIUH, €CIM HM3BECTHO, YTO
PaCCTOSHUS MEXKIY CTAHIIMSIMHU COCTAaBIISIFOT COOTBETCTBEHHO S = 600kM, $ = 630xM, § = 870xm? Cpeanroro
CKOpPOCTh BOJIHBI IIyHaMH TpUHATH paBHOM V = 150 m/c. IToBepxHOCTH 3emMiii B 00JIACTH, TA€ HAXOIATCS
CTaHIIUU U TTPOM30IILIO 3eMJICTPSICCHHUE, CUUTATD TUIOCKOH.

3. Ha mecropoxieHun conepkaHue M IMOJIE3HOTO KOMITOHEHTa (B TpaMMax) B TOHHE MOPOJBI 3aBUCHT OT
rmyOunel 3anerasms h mo 3akomy M(h) = b+1+2(b+ 2)h- R. Tlpu kakux 3HaueHusx mapamerpa b
MaKCUMaJIbHO BO3MOXKHOE COJICpKaHUE MTOJIE3HOTO KOMITOHEHTAa OTJIMYaeTCst oT 7 He 6osee ueM Ha 47

4. BaoswcHoe mecmo cpedu NOO3eMHbIX 2a308blX XPAHUIUW, 3AHUMAIOM MAK HA3bleaemble U30mepMuiecKue
eazosvie xpanunuwa (Hanpumep, 0N CHCUINCEHHO2O MEMAHA), KOMopbvle NPedcmagisom cobol KOMI08aH ¢
3AMOPONCEHHBIMU CMEHKAMU. B uux corcudicennvlii mMeman Xpanumcsi npu ammocgepHom Oagienuu u
memnepamype —161°C. Tonwumna 3amopodicentbix 2pyHmosbix cmenox meonenno pacmem u docmuzaem 10-
15 m. Henpepuignoe ucnapeuue uacmu Mmemana NpueoOOUm K MOMY, YMO MeMnepamypa 6 Xpauuiuuje
ocmaemcsa nocmosnnou. Ilapel ucnapuewiecocsi memana coOUparomcs, CHCUNCAIOMCA U B036PAUAIOMCA 8
Xpanunuwe. [{na unniocmpayuu pewiume ciedyrouyio 3a0ayy.

Kaxoit 06bem V cxxmwkennoro merana CH; HaxoauTces B TOA3€MHOM XPaHUIIUIIE, €CJIM U3BECTHO, YTO 32 MECSIT
B XpaHWIMUIIE BCJIEICTBUE MPUTOKA TEIUIOTHI ucmapsiercs o = 3 % o0imiero koiludyecTBa METaHa, a METaH,
WCTIAPUBIIMNACS B XPaHWIMINE 3a CYTKH, 3aHMMAeT IMPH HOPMAJBHBIX ycioBusax oO0bem Vi = 2400 M>?
TI10THOCTB CHKIDKEHHOTo MetaHa p = 420kr/M°, MomsipHast Macca Merana M = 0,016kr/Mob, yHHBepCanbHAs
rasosas ocrosiHHas R = 8,3]1x/(K- Mos). Hopmanbabie yenosust: gasierne p = 10 ITa, Temmeparypa t = (°C.

5. Kpucrann sBasercs TpeyroabHou nupamugorn SABC, B KOoTOpod BenudyuHA ABYTPAHHOTO YIjia MEXIY
T 7 71 .
rpansimu SAB u CAB paBna 3’ a tutockue yriel SAB u CAB paBabl P u ZCOOTBCTCTBCHHO. Haiinure

BeIMYMHY M1ockoro yria SAC.

6. Cywecmeyiom yousumenbHble UCKONAeMble 2eoo2udecKue 00beKmbvl — NPO3PAYHbIUL AHMAPbL, 8 KOMOPOM
okazancs " samyposarn” Kakou-mubo npeomem (Hanpumep, aucm uiu Hacexkomoe). Ha nepevtil 632110 moowcem
NOKA3amMbCsl, YMo NpU paccCMOmMpeHuy makozo npeomema Haluyue SHmaps, 6 CUuily e20 NpPo3PAYHOCMU, He
uepaem HUKAKou poiu, 0OHAKO, 3M0 OAleKO He MaK. YNpowas peanvHyro cumyayuio, npeoidaedaem peutumy
Cnedyrouyio 3a0ayy.

O6pazen siHTapst (mpo3pauneiii map paauyca R = 1,5cm ¢ mokaszarenem npenomienuss N = 1,55)conepxut
TOUYEYHbIH 00bEKT. OLIEHNTh, HA KAKOM MaKCHUMaJIbHOM PacCTOSIHMM & OT LIEHTpa 00pa3la MOKET HaXOAUThCS
3TOT OOBEKT, YTOOBI €ro MOXHO OBLIO YBHUJIETH M3 JIOOOH TOYKM MPOCTpaHCTBa BHE siHTaps. Ilpu permienuun
3aJjauu CJeyeT yYUTBIBATh TOJIBKO T€ JIy4H, KOTOpBIE /IO BBIXO/A U3 00pa3lia He UCIBITAIN OTPaXKEHUI OT ero
MOBEPXHOCTH, TaK KaK HMHTEHCHBHOCTb CBETa IIOCJIE€ HECKOJIbKUX OTPAKECHUN CTAHOBUTCS INPEHEOPEKHMO
MaJIOH.



